nor has it been, as yet at any rate, possible to state the duration of each or all of these stages. The period of growth is marked by the hyper trophy of the uterine stroma by nuclear division, both in and between the cotyledons. The nuclei in the early stages are distributed most thickly in the region closest to the epithelium of the cotyledons. The blood-vessels increase both in size and number, not at first so much in the cotyledons as between them, and deeper in the stroma and in the muscle layers below the stroma. The uterine cavity, never very large, is at this period almost obliterated. The changes above mentioned result in the breaking down of certain of the blood-vessels. The blood corpuscles thus set free become scattered throughout the stroma, where they form irregularly shaped patches and streaks lying a little below the epithelium, but I have never seen spaces large enough to be described as lacunae. These corpuscles no doubt go largely to form pigment,* as supposed by Bonnetf and Kazzander. J Only in a few places does the epithelium of the cotyledons, as seen in section, lose its continuity, and then not more than four or five cells hate disappeared. Passing to such places may be seen small streams of blood corpuscles which were being poured into the uterine cavity. Thus the charac teristics of all Heape's stages from I to VI are more or less clearly recognisable.
The sheep, sections through the uterine wall of which show the lastmentioned characters (stage VI), was killed within three hours after coition. A Graafian follicle had just ruptured, as was at once appa rent from the bloodstain on its surface, but the blood had not yet clotted. Subsequently cut sections revealed the point of rupture, and also the ovum and discus proligerus, which had not yet been dehisced. It was apparently from such a case as this that Hausmann § drew the conclusion that in sheep ovulation cannot take place without coition. That this is not the case, at any rate for the virgin ewe at its first oestrus, I subsequently proved. Some yearling lambs were kept a ong with a ram which was rendered temporarily incapable of insemination by the method generally followed by sheep breeders.^ The time w en the ewes came into season was indicated by their attitude towards the ram. CEstrus having been detected by this means, the ewe m * Black pigm ent may no t infrequently be observed, especially between and round the bases of the cotyledons, beneath the uterine epithelium
In one ® pigm ent was so distributed as to render the interior of the uterus perfectly blac between the cotyledons. I have never observed this pigm ent m the uterus of question was separated from the rest, and a day afterwards killed, when it became evident at once from the blood-clot on the surface of one of the ovaries that ovulation had recently taken place. Sections through this ovary showed the point of rupture of the follicle. This fact, that ewes need not be served in order to induce ovulation, is of considerable importance, as it indicates the possibility of obtaining successful results from the artificial insemination of sheep. When ovulation takes place, one follicle only may rupture at a time, or one follicle in each ovary, or two in the same ovary. I have never observed any greater number of discharged follicles of the same age in the ovaries of a sheep.* The period of " heat " in sheep is further marked by the distension of the blood-vessels of the Fallopian tubes, which may throughout almost their entire length be coloured a deep purple. The increased size of the vessels is also seen in section, but there is no breaking down of vessels. There is too some evidence of increased blood supply to the ovaries, apart from the region of the ruptured follicle.
The changes which take place in the metoestrous period have not as yet been fully worked out, but at a period three days after coition, red blood corpuscles in a state of haemorrhage, and arranged in streaks below the epithelium, have been observed. It would also appear that new capillaries have been formed. Metcestrum is succeeded by a period of rest (dioestrum), which after not many days is followed by anothei prooestrum, and so on, until the sheep becomes pregnant or the breeding season is over. The complete dioestrous cycle in the sheep in the oidy case which came under my observation was fifteen days, but from the observations of others with whom I have spoken it would appear to vary from about thirteen to eighteen days. lhe formation of the Corpus luteum.-The age of the corpus luteum in this investigation was in each case reckoned, either from copulation, or, where copulation did not or was not known to have taken place, from the time when oestrus was observed. Of course it is possible that ovulation does not always take place during oestrus, but the observed relation between the state of development of the corpus luteum and the time that had elapsed between oestrus and the killing of the animal is by itself strong evidence that in the sheep the two phenomena are approximately coincident. In no case after a sheep in which oestrus had been observed, was killed to obtain a stage in the development of the corpus luteum, was the corpus luteum not found. It could usually be at once readily detected by the blood-clot which remains on the surface of the ovary for several days after the rupture of the follicle.
dhe corpus luteum of seven hours differs from the unburst follicle in its size and in the fact that the ovum and discus proligerus have been discharged. It is rather more than half as large as the ripe follicle, and consequently does not protrude from the surface of the ovary. Very little blood remains within the cavity, but corpuscles are seen scattered through the membrana granulosa, these being derived from vessels whose walls have broken down, not only near the point of rupture of the follicle, but to a less extent around the whole theca interna. The membrana granulosa is approximately twice the thick ness of that of the ripe follicle, some of the cells having increased largely in size, while others, especially those nearest to the periphery, retain the characters of the original follicular epithelial cells. The central cavity contains a fluid resembling in all respects the liquor folliculi. At this stage there is no sign of any growth inward of the theca interna, and I have not observed any mitoses among the cells of that layer.
The corpus luteum of twenty-four hours has undergone considerable changes. Its increase in size is well marked, its dimensions now ap proaching those of the ripe Graafian follicle. Its shape is generally irregular, and its walls are much folded. The central cavity is smaller. This cavity, which, as in the earlier stage, contains a fluid, communi cates with the exterior by a slit-like passage opening into a cup-shaped depression on the surface of the ovary, from which the corpus luteum now appreciably protrudes. The depression and slit-like passage represent the point of rupture of the follicle. The epithelial wall of the cavity is at this period at least twice as thick as that of tie seven-hour stage, this increase being due for the most part to t e simple hypertrophy of the individual cells composing it, these appear ing in section two or three times the size of those of the membrana granulosa of the Graafian follicle. Division is, however, not very infrequently to be observed among the epithelial cells. But the t icness of this layer is also increased by the ingrowth of connective tissue, strands of which, arising by cell proliferation of the theca interna, are growing inwards and penetrating the epithelium. These connective tissue strands present a radial appearance. The cells of which th y are composed are commonly fusiform in shape, and mitotic dmsion very common among them. But although the connective tissue ele ment of the corpus luteum of the sheep is provided chiefly by the pro liferation of the cells of the theca interna, it is m part derived from the more fibrous theca externa, from which layer strands of cel , usually in close connection with those of the inner layer, are at t stase beginning to groAV inwards between the epithelial ce s. blood corpuscle! occur in scattered patches and streaks, as in the earlier Stai8n the corpus luteum thirty hours after coition, the inner theca layer VOL. LXVIII. , r thelial cells by mitotic division in the earlier stages. In the latter respect it tends to agree with Belloy,* who, however, describes active multiplication of these cells, and does not appear to recognise the proliferation of the cells of the theca interna. On the other hand the foregoing account is entirely opposed to the views expressed since the publication of Sobotta's work by His,f Koellikerj Nagel, % Clark, § Rabl,|| and Doering,H who all more or less clearly describe the corpus luteum as an entirely connective-tissue structure. It remains to be added that the work is being carried on in the Zoological Department of the University of Edinburgh. 
